P2X(1) receptor subunit contribution to gating revealed by a dominant negative PKC mutant.
The family of ATP-gated P2X receptor channels have a conserved protein kinase C site in the N-terminal intracellular domain. This site was disrupted in human P2X(1) receptors by the mutation T18A. T18A mutants were expressed at normal levels in Xenopus oocytes; however, the peak current amplitude was reduced by >99% and showed approximately 10 fold faster desensitisation in response to ATP than wild type (WT) receptors showed. P2X receptor subunits form functional trimeric channels. Co-expression of T18A and WT receptors (90:10 ratio) produced heteromeric T18A/WT channels with the rapid T18A time-course and an approximately 90-fold increase in peak current amplitude compared to T18A. Similarly, T18A dominated the desensitisation phenotype of heteromeric channels composed of T18A and slowly desensitising K68A mutants. These results suggest that phosphorylation of P2X(1) receptors has a dramatic effect on the time-course of the response and may provide a mechanism for regulating channel function.